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Si o|s:j a'-soii CH51I :?uflEicM sick 





^:7i i^^m mmn ^m^^ t^EH^ i+s^^i; afs^ioi 
a;q s^s &Ji»f^ sehs ^se^; q« a^^i o^e^ ^^m seyoiM qidi*o. 

g ^»^0il 2»^^S ?iIHA|E12| e eHjj :>^:Ei:?^ ^^%\ 7|B^»-0il. #^^ ^ 

SoJ^ XII 1 ^'•71 eeHXl:^Ei2J S^OI ir^ElEW ^91' #^^ gSM uBEiysl^ Xj] 2 B 

axi n 4 e:>i]; ^^7i '?m ^on ^sei ^iifs^ ^^mim 

«l 5 l2f5|Q| ^^SJ ^i-JEifl 715 29011 ^^n^b 6 ^71 ±^ 

aXI ^^08^ It}^^ :iriHIOIAm. ^''71 ^SEIXI AiOIOfi^ EIAO >:( recess ) >^5L^# 

t\h n 7 B?ll; ^71 S^OI 7I& ^K)11 2>^^S ^§21- S^'M Tl-QlS 

^^011 ±m\M ^EH°J ^'tf^^if r^rSaXI 3^ A(O|0i( >ysf^^/l'tF2iOI ^71 

asi s§oi geHsi m^i ochs ^ s^a^ sisoi SiQ. 

Si IS gEH 7I^M 54HHAIE1?! ^ ^AIDflM UEfyiD. 

E 2^ g2H 71^ ^HHHAIEISJ ^AIMg aBtfQ. 

£ 4a LHXI £ 4f^ B ^^gon o|^^ i^o^ ?lil8A|E12J ^SSF7| ^1*H SAItL^ B9£#0ID. 

B ^'S^ e!£xil :4:A|- Si 0I2J XHi assail ^^^^ ^Sl ±^^7\ 2!^ Sh^Ofl g^SSJ 

"^mvx irsa ?iEiiAi£i a 0121 xni g^^oii s^t^ ^oia. 
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^^m^. i!5^e|3f tji °s e^'s ^si! sa^^^s^ §^ satr siFg ^aspi 

CHS^HS ^iUHAIEI ^J}{|# 101^ ei^^tl- ^SaCcyllnder), a(fln), ^^^^ 3312! 

(ttenl Sphere erain)3^ ^01 3^fS ^^^Dil CHSI a^EIH 24CK 

^st^Ds^aahE ±-K^ B^m s,^^5h:?PF chsq. 

[CFBfAl OlE^ti- €H^3PI ^oB (BaSr)Ti03, Pb(ZrJi)Cl3, Sr6I2Ta209, SrBi2T&Nb09, Bi4Tja012 m 

21 i^^s ess AhgsKS t^^3^^ s^sm si^cn, oiai*^ S2!s>2j gaee 

SEH2j Dig ABSS ll'OI fi:?aCK 

Oiai*^ a§S CHXSjol 2101 ai!S(Pt)^S, 01^ ^EI=2^2| e^g^OI 3°S □ 
21 ^'Sie^^ AHDIOil eHgSh ^3521 gfXI^' 4^ SIS S^#OI fi^SQ. 

&es#og^ sjxi TiNOI SOI AfSEI^CI, 01^ (B85r)Ti03 3^ SX^EI SSOflAl 

^^\o\ .^B g^ei Tiffin ^^tm iiisaxi s^m s:?isi9 opm^ £«iaoi 

(barrier lftyer)#, 93 >i£E|XI 11^ oTqe*^, 13£ gEilOl^ 2^2^ UEH«Q. 

3 ^Am fe^iSMs, E2Hxi:iiEi(£Aisw sg)7f ^^^i :?iEKn^wi §9 mmm 

S§2^ ^71 §(4) LH^^ g^MOl ES^i D^S IH1§3^ 1£0(pIu9. 5)# 

SSI a^t*a. 

i §3#(3)0I Eeife^ liJIDCT 0ilx|9H(Etch back) 3QK(Ct4P)5K)t SS^^ 

3 M^mO\ El^i Ci-lS ^'EIS SlOil S:i:e[!(W). WN E^ flSi# Ahg^" ^ SiD, 

oioiAi ^91 BBi3(5):7f TiKm «-its(Pt)i s^^fa jii i 

^ SSOilAI S^^(7)S HflEiysm «1 2 ^SOflAi >iSEIAl a^(9)£S iiHEiyS)M ^ 

Ss\ MS OlisiOl ^f:?! M 1/2 sl!#0| ^^71 #a3(5)2F 3151E^ iiljEiyo^OI 

S^#(7)2^ iiSaXI 2^(9)1 ^^o[^ ^SElAi 2^(9)01 ^-ga «^EX1I :?l??(l) ^^Oil 

Bsf ss2f mi^ ^m\o\ ^>^ef(n)3^ gaoi^ s^ciam ssci^ 2*1 

^71 SSSt(ll)s (BaSr)Ti03(OI8l' BSTEF MBt[0\ ^^PmAi ^liUEili (sputtering) ^3 

S^S(7)^ ^^1 SSeuil) S*l£l SSAI ^71 mei3(5)2^ ii:£ElXi 2^(9) 

21 msoi ^wf3 ^^s^ac^. 

3£1U S2!^^(n) «SAI 4^71 S^^#(7)21 §BOI tBS ^fflOIHS, -^^Z?! 

(9)01 s:?!^^^ ot:?itia. 

£ 23 SEH 71^ 2i^^ i>^^a ?IEHA|Ei2| Qs ^A|01l# UEfyiD. 

£9 §5 »!s 21^ efEEifi 7IB#* 2:^ §9#m, 243 =ei 253 mEI3M, 27^ S*^& 
(barrier layer)©, 293 :iSEI73 S^l, 31^ SSSj©. 33s gaoiE UEjyiD. 

3 ^All 4^3 &^fflE^l 715.K21) ^011 >i£aX| S^(29m.SSS^7IBW3 £ 121 SS 

3h s^'s^Tii stut/ ^ ifisaxi a^(29)2j mmtyn ^miMonm sssj3 ss, ss9|(33)]^ 

^71 i:ifillOIAi(3l)3 S^#(27)2J t^±y\^d^~ 2!1 &^X|o^7| ^SS Si02, SIN §21 

^ggOlU Oiae(lr), ^S(Ru) £3 ^S(Pt) §21 AfgSlOl ^^lO. 

3aU ^71 :i:iaiO|Al(31)3 ^71 ^SaAl S^(29)2J ^3 SAS Slofl ^^71 :tSaX| S^(29)2J 

OH ^^£171 Oig3, S^S g^£ 3 ^BD7h STOfAl §^#(27)21 m ^Ti^^M^ ^ 

M 7lCHS^7^7^ oiacK 

8 w^oi oi«Ai 5^3 71^5? iih?3i3. ^MEiAi s^ s^^o^l ti^a ^#2j ii+sfe ^wpi ^it^ 
2>^^s ?inHAiEim x^ls$^3a) sia. 

S ^^SOI 01:^3AhSf3 ^1^5? 2t»13, ^^71 71flBAI£12J ^% fllSftl3ia SiQ. 

iff jcjrjo^ 

^^71 HhWlt 01^71 %\t^ g ^'S^, eSHAI^i7h tJg& e^£fll 7I£^;. ^71 ^^£t^l 715 ^''Oll 
Ir^^riei S LH^7h £3 S9£ M^ygSS^ ei3(plU9); ^71 sa3 ^Oil «ga s 

8-2 



8-2 



10-0190112 

^Sh?^; 2^1 AfOIQllAJ El/dl^S ^EH^ tJ^^« il^tje|; MeS^OI 

^sEi7;i ^EH^ ^2^'^ s ^*oii ti^si MaiojE ^am^ 

211 ^SSSSf^ ^uHAIEUFerroelectrlc Capacitor)! XUStj-Q-. 

^?\ ^Zin2\ M^IOI D^g §±0(tf). WN, WSig OJbJr^UOIIl, 

^2H|ej q?^ (BaSr)Ti03,^ BST;^§, STO?l|g, Pb(2r,Ti)03°i PZTTll^. SrBi2ra209, 

SrBi2TaNb09, BI4Ti3012 §Sj BTO, Bm^ SOilAl Oiiz «U0II2. i^Sh^S Si02< US6(l|idoped 

Silicate' Glass), S(»3(Spln On 8lass), ^S^6^m(F lovable Oxide) S01IA1 Oiin S^Uei 3101 Um^^Y 

D. 

K'^ TiN, CoSi, Co, TISIN, TaSiN, TaSi, TISL Ta, TaN, Ir, Ru, Ru02, lr02 B 

^^:?| laOl^ mi*^ ^^(Pt), Ru, Ru02, Ir, IrOZS o^LK SE^ 01 
#21 5t^oi 2101 Hj^^^eO. 

^71 ^[xm 0\^7\ m[0\ B E^HXl:iiE^7^ 7ie^KHI 

6^:?! ^^-i? § LH^e £2 M§S Dllg^^^ #EO(Plug)M ^^o^3 M 3 ^91 Ma37^ 

^^t\^ M 4 ym ^ isi^sj ^3£la^e^ §siei# 

2^24 §^011^ §51-51 >:5i|0!Aie, ^eaXj 2^ AFQIOII^ aiAfl^(recess)^i 

M 7 B^i; ^saxi a^oi ej-^xti :?ib- ^ i^^a Mai- £3 Bm^o\ 
mmm a^/^a^^e ^^ef^ m e b?iii 211 s-^a 3HfiiiAjEi 

(Ferroelectric Capacitor)°i «I5 S^l WIS^^Q. 

^•^71 XD 7 S7^^ ^^?l <^^2f5hOt 4^71 ^SEIAI 2^ AKJIOil ElAil^iS t^iF^M B?a: 

s ^71 ^sa:'g a^ ^^iw ^aioiAim B?ae 

oi^oixiTiLK ^^71 I'ShSfoi EEi^^ 0833^x1 ^71 i^^^"^ mym^'^uHcmo}^ ^n: |^^7I 
A«^^s^ol >i£Ejw s^si ^^oi^ ^t^.^moiMB. ^7i ^saxi 

Om^ ElJyi:6(recess)S >l^S^e^# B?11S 01^X1^ 201 H^^SISHIK 

^71 MB13^ ^^gOl Q^^S ^'Bl^, §^J(«). WN, WSI§ Oiin A^g*l-01 

^91 ^a^^^ (BaSr)TiQ3,2j BSm^. STOPIlg, Pb(Zr,Ti)0323 PZT?11^, SrBI2Ta209, Srfii2TaNb09. 
Bi4Ti3012 BTO, BTTOg gOllAI Oi!:^ t\Um AFgolOl t^^oHl, ^•^71 t^"^^ Si02, USQCUretoped 
Silicate eiass), S08(Spln On Glass), ^g«d^S^e^(Fjowable Oxide) SMAJ Oiiz mUM M^tU 

2101 um^t^. 

^71 TIN, CdSi, Co, TiSiN, TaSIN, TaSI, TISI, Ta, TaM, Ir, Ru, Ru02, lr02 S Qibi sU, 

omm ^tJ^foi 2101 Hiif^i-a. 

>^aXl a^ilf MEilOie S^s «Hg(Pt), Ru, Ru02, Ir, lr02S 01^= ffKi, Ollg 

oj ^^5^^ 2101 ui^^iuia. 

tOEI-AI S iJ^OD ^"-^a 71IHAIE1 Si 0|£j «Ii ^♦^s, *«ofl ^^^i ^^SjlOlAl ^EK 

21 g&5|2h ^SaXl 2)^ AfOIOil ^^^1 >^a5,V§£|e|OI ^71 S^#2| Aj-S^ OISSS 

2i# ef7i?it^ eeH2i mum 3chs ^xii? S5P= sisoi sia. 

01$K ^^mO\ H ^Aflei ^Sm. 

£ 3^ H ^'SOil 2it^ i>^^a TifillAiEiM UEiyiQ. 

&2 H)H 5is otSEai 7IE^#, 53^ &Zf gS^M, 54^ ^1, 55^ 12111^, 57^ 

rrrier layer)#, 59^ ^£3X1 2^1, 61^ 63S ^tl^^l, 65^ ^^s^^s, 67^ 5^01 

3 =?Z^ m^B. EgHAl^rEKiAlS^XI Sre)7^ ^^BM 7l5(5l)S0fl S9#(53), 

§9^(53)5 ^*7| eaj7q-iEio| go^Qj MEiySJOl 5ejs(54), 

71 Se? ^54) L«^7h £3 s§S Oil^lS^^ gaO(plu9, 55), ^71 sE13(55) ^ 

S Se^§(57)2f :!l:MeiXI 3^(59), -^71 S^(59)/S^§(57) ^71 ^El^Q 23^ 

<59)/&^i^(57)# AfOlW! §$^eU61), ^71 i^^gaX) a^(59)M AfOIOIIA! EIAU^^ «EHS ^« 

71 ^^51(65) ^HHl laiOIE a^(67)# ^HltlCK 

491 §$he^(6l)^ ^71 2^(59) ^^OilAl riBIOIAI SEHl tCK 

4^71 1213(55)21 Mg^ g^lOl Sgsi Qgg ^'^5, 9^tB(»). »N, BfSiS Olhi mUOI3, 
4^71 Sa^W)2i ei'S (BaSr)Tt03, Pb(2r,Tl)03, SrBi2Ta209, Sr8l2TaHb09, Bi4TI3012 § SOU 
M Olh $K.}OiIZ, ^71 .^£1^*^(63)^ Si02, US6(Undoped Silicate Siass), SOG(Spin On Glass), 
tm^f\omb\e Oxide) SOSAI 01^ SiUOIQ. 

^71 :^£aXI a^(59)3^ mmm S^(67)2i gSg ej^CPt). Ru, Ru02, Ir, ir02S Oiiz SH-K 
as 0I12J StKJO. 

4^71 S«iS(57)S ^71 1E13(75)2| 7« SSOl ^71 :6£aXl S^(59)jU 2!S 2f= et^s 

Sm TIN, CoSl, Co, TiSiN, TaSIN, TaSi, TiSi, Ta/TaN, Ir, Ru, Ru02, Ir02 g Dliz *fU, a= OlS 
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£3 «12 71^ oi-Sifl 733 ©gh 74^ St, 75^ ^ei3M, 77s 

(barrier layer)#, 79^ :::^£aX| .81^ 83g >:f5»Q|#. 85^ ^l^^M, 97^ MOI 

£ 4ag sTi^e. M2j7:iri::Ei(£Amf7^i Sr^gpi- e^£^ll y\B{'?\)m\ S9 ^^^^ ^ 

y\ E.^HX\±Ei2\ ±2.^ ««0| HHEiy^fOl §(74) a' §9#(73)# 

2^ ^74) LH^g g^sOl £il£! OgS ^ei5SS OflSHS/W #£13(plug. 75)1 

5te 4^:71 0e1Il(75)7^ s^ssa 7i5(7i) ^ iiNSf «i!3(pt)g tm^ ^m\o\ m i m 

m^iW^ 5§(HIA1 ir^#(7?)g flHEiyiJ)2f M 2 M'#(#^ 5§01!Ai iirSaXI 3^(79)^^ iiHEiy 

nUEiy^^Ol S^a(77)]2h ^SEIAI S^(?9)#^^S^^ g§# Xf^lS St«t.O. 

^^71 ta3(75)^ ^^71 §1(74)01 t^^l! ^^£x-« 7ie-(71) SSOfl M^IOI £8^ Cf^g 
S^lti- ^ ^'71 5^^ ^3#(73)0j EEI^^ QjlDW Dilx|2!?(etch back) miym"^ SOKCMP)*^£SAM 
SgSieOI, 3 siiSe SeiOl £Sa D^g ^£15 21M »N £££ HfSlg A^g^^ 4^ 

2iCf. 

^71 ^£S1XI 3^(79)21 «t!g(Pt)0l2I(HI Ru. Ru02, Ir, IrOeSI gtg g§ OtM2| 5 

Afg^^ ^ 2iD. 

^91 $^^#(77)2 01^ m^Si^ 2S S^iiia SSAI &^7I. §£13(75)21 gl'OI ^71 >ii£aX| S 

^(79)2j e§2h ofgsj^ 211 ^^x^s^^ sm, a sse^ tin xim cosi, co, 

TaSiN. TaSI, TiSi, Ta, TaN, Ir, Ru, Ru02, Ir02ej MB S.^ 0112| A^§i^ <i SID. 

£ 4bl ^'^tm. ^71 ^eeiXi 2^(79)01 ^^^i 7IB(7I) ^ SSte|(81)# ^^HIF. 

&^7j ^sl^S|(81)s SiN# A^ge^Ol 7321 ^^^^71^ §=r(Low Pressure CVD), a*t7l^ 
(Atmosphere Pressure CVO) Kf^Dh 5^714^ ^^(PlasiDa-Enhenced CVO) gi^^S 

£ 4ct m^o\^. ^'71 Btie|(81)0| «l-£ia 71£K71) 2300 <i^t|-H^(83)# ^^Sti-Q. 

^^71 >^2fet(83)^ Bx^ £it^($tep coverage)OI oygcH Si021 MBtm S^Sh^OI, 0|£l 

(HI US6(Undoped Silicate Glass), S06(Spin On Glass) SSSi+ae[(Flowable.Oxlde)s AhSSKB 13 

£ 4dl s^^^^S, 4^71 ^£aAI 21^(79) MOIOil El ;4lr*i( recess )9 {:i2^^(83a)# 

^^71 aAll^^a <ys>^^(83a)S i|tF5|(81)2F ^71 {ly^miBSm^ ^miM OIBolOl ^71 >:^^ 
5t(83)g ^71 ±^B\X\ 3^(79) AFOI^ fe^7IAI£^ ijztt^^g^ t^SSCf. 

£ 4em m2,tm. ^71 i!5|-Sf(81)g 4ii2,»tKW ^7| ^irSaW 2^(79) ^^(HIS i^ilHIQIAi ^EH# ti" S 
tjef(8!a)m ^«L^O. 

491 §5f5|(81a)2f ^eK83a)^ 01$ $^EI^ ^23^1 «^ SgAl >^^7^ ^71 S^^#(57)^g 

mtt ^'J^^' ^^vm i^7i £ 4d a* £ 4e2i ^aio«, ^ 4^71 

oi(8i)oi £aik^ uflDw 491 5^*^7I?^|s^^oKCMP)E^ $, ^m^j ^21 >MQjHig 01 

^^0^2i^^^tf5|2^ §5^e^(el)g ^j^^^^^ll £ 4e2| g2f# 4^ 2iD. 

£ 4fl ir5SJ3, 491 ^£H1AI 2^(79)01 fi^£lli 7IB(71) 4^011 i>^^2 Ml SI mBm 

§sr§Kfl ^Se^(85) S S^(87)# ^gtCK 

^71 SS2f(85)s (BaSr)Ti03(0IS^ BSTSf AJgSfOl g9| 71 Oil A|.>:iHE1i! (sputtering) £^ 

SrBi2Ta209. SrBi2TaNb09, BI4Ti30I2 §2| BTO, BDflS Pb(ZrJi)032| PZTTIIg, PLZlTflSS AfSSIOI 

4^ SID. 

OIHII ^71 §^#(77)^ ^71 SSje|(8Ia)]lf i+ae|(83a)SS 7ia« S^7|(HI iSEIXI Sr^HS 
ir^^ 4^71 S^#(77)(HI nt^^m Sr^^D. 

tUefAl. 491 S^#(77)0I >l^m£|^ ^j4^ (MI^CH ^71 S^S(77)2j Mio] TINDI i+2^SK)| TI02 
m ?^4^l UaUAl St^HES 4^71 S^(79)0I 2!7|5<og e^^Eixi S^^Q. 

H S-S^ OlOi! t^saxi Sr^^Ol, Sr^s 3^01 g %»^oj ;?ig^ At4^LH(HIA| gOMHIAi #4*21 
7R3 XKHI SjeiOl 7te2^s S«HSO. 

01^, ^3^1 UFSF ^01 S ^3011 2]tr ?ISBA|E1 SI 0|SJ ^£ ^t^^, ^^011 >r 

a^XltJSSAN. 4^71 S^§S El^ SSAI a^2f §&f32| §€01 
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2im 5,9l^lt.^ m^m aCHS ST^l^ 4^ SISOI 2iD. 

491 Mei3 4KHI S^#3f iiiSHIXI 3^; 

49[ ::^SEIX| ^^2^ ^•'^l ±^Z\J\ AfOIOf ilS^S^: 

:i:SE|X| AmiOflAl ElAii^^i SBiS ^SSl ^t^ei; 

2^2 M§# 6»9j iiSEi:^ £1^1 ^aiS SSS^; S/ 

Ah:?l o^oh A.0y ^^£1 ^aio|E :?HI5^^ mgSSS^^ ?1illAIEi(Ferroelectrlc 
Capacitor). 

2 

Xil 1 t/Ott SiOIAI. 4^:?! #ei32J MS g^#0| Qlg ^E]s^ »N, »SiS 01 

^ 5^L^el 3im ms^s pubaiei. 
3 

;«! 1 *^CHI 2iCHAl, i4»-:7| TIN, CoSL Co, TISiH, TaSlN, TaSI, TiSL Ta. TaN, Ir, 

Ru. Ru02. Ir02 g Olii ^Uei Sf^ ?liHAlE1. 

XII 3 t.^O^I SiOlAI, "^^^l Se|#£l gSs21 3im SJ= i^^S ?1II1AI 

;9I 1 t^(Hl SiOlAi, ^••^l :i:£EI7;i sdOlE S^Sl sl^ ^S(Pt)i Ru, RiXC, Ir, Ir02g 

Oiiz sue." 2!s ?lillAia. 

XII 5 t.^Oil SiOiAl, 491 :i:£ElXI S^jlf #E110im 2^21 ^71 §S12J it«! 21^ 

Sf^ 31HHAlEi. 

Xll 1 *KHI SiOlAi, 491 ^Se,^2J (BaSr)TI03.21 BST^llg, STOTIIg, Pb(Zr,Ti )032i PZTTtlg, 

SrBi2Ta209, SrBI2T&Nb09, B14Ti3012 BID, BT^flg SOllAl Oiiz oK-lS! 2s ^S^S ii-^a 
?inBAIE1. 

XD 1 *^Oil SiOIAI, t^W^^ SI02, US8(Undoped Silicate Glass), S06(Spin On Glass), ^^tm 
2|(nowable Oxide) SDilAJ Oli^ mUSJ Sis SJ^ 2^SS ^lEllAIEI. 

5^! €^ ui^g £S «!S iHisssw #eiii(piug)0 «i 3 B?ii; 

m^\zD^ 4*011 ^<^mm tms. $ &pi M£t3&f sssu^ €eh£ ihei 

491 §$^e^OI S^SJ e^£*fl 7l5r 2?90II «Fetg fli 6 

>i£aAl 25^21 ^^0^1^ USt^i iirHOIAIg, :iSaX| 3^ AlOlOa^ El/fiiii(r8cess)a {^t\ 

491 i^iSEiAi a^oi s^sj .7\b 4^wi i>^^a guiif £3 s*mioi §aO|E B 

^/^S^^l €3S^e XII 8 ^^\^ ?liIBA|E1(Ferroelectrlc 

Capacitor)^! X0£ &>ti. 
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10 

X-D 9 Vm SiOlAi, M 7 

t^\^M ^^\G\ ^7] ^SEIXI MOm BIAfl±& B?ll;Si 

§^tr 11 

^y^fe^sf ^2,»^i-oi ^^^i ^seixi 2^21 ^^on^ gti-s^ ^niioiAii, ^msxi s 
2i ?iii5 

S^^^ 12 

X-il S%m 2i01A1, ^^71 M^^Oj 5.m^ ^Eie, WN, WSig Oil- 

gsra ^# St^ ?lfillAlE121 

g^t^ 13 

«l 9 SiOiAl, ^^71 TiN, CoSi, Co, TiSiN, TaSiN, TaSL TISi, Ta, TaN, Ir, Ru, Rij02, 

lrQ2 g Oliz Mg^ta ^^Sl^ 551 ^SSS i^SS ?iEHAIE12J ai5 . 

M 13 %m sioiAj, swss mmmm stjsKM 21 ms^s s^s ^hhai 

E12I Xfl5 

;5fi 9 t^Oil SiOiAi, ^^71 :i:£a7:i S^HI- MOl^ «ilS(Pt), Ru, Ru02, Ir. lr02S Oilz SMt 

16 

»i \s t>m siOiAi, ^^71 ^seiAj mmm e^Mm asti^ioi 2# 

s^tr 17 

«1 9^KHt SiOlAi, ^71 ^^^''21 (BaSr)Ti03,£J BSTTU^, STO?«^, Pb(Zr,Ti)032J PZTTllg, 

SrBI2Ta209, SrBi2TftNbra, Bi4Ti3012 ^21 B70. BT?1I§ gOilAl 0<h t^U°} 2l# ^S^S ii^SS 
?inEAlE12J g^. 

XII 9 t.^Dll SiOiAi, ^••71 Si02, USe(Undoped Silicate Glass), SOe(Spin On Glass), SS^^ 

e|(Fioffable Oxide) SOllAJ Oih: t\U21 m^2i^ Sfe ^lOAIEI^I Xfli g^g. 
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